Iron and oxidative stress in cold-initiated necrotic death of rat hepatocyte.
Iron chelators and antioxidants have been shown to prevent hypothermia-induced apoptosis in hepatocytes. This study examined whether iron chelation and antioxidants could also prevent hypothermia-induced necrosis. Isolated rat hepatocytes were incubated at 4 degrees C for 6 hours and then rewarmed at 37 degrees C for 18 hours with or without the iron chelator deferoxamine and a selection of antioxidants. There was no evidence of increased cell death or adenosine triphosphate depletion during hypothermic incubation. After hypothermia and rewarming, the majority of rat hepatocytes died of necrosis as indicated by the absence of DNA fragmentation, caspase 3 activity, and apoptotic bodies. Cell death was significantly reduced if deferoxamine or a selection of antioxidants were present during hypothermia and rewarming. Deferoxamine was more effective in preventing cell death when added prior to hypothermia, indicating cell death processes were likely initiated during hypothermia.